Text book Assignnent :

Assi gnnent

“At mospheric Physics”
Pages 2-4-1 through 3-3-23.

(Continued);

2

“At mospheric Circul ation.

2-1.

2-2.

2-3.

Learning Objective: Describe the
adi abatic process and detern ne
how stability and instability
affect the atnosphere.

Wien a parcel of air rises in the
at nosphere, what happens to the parcel and
the surrounding air?

1. The parcel expands due to |essening
pressure, and its tenperature,
pressure, and density increase

2. The parcel contracts due to increasing
pressure, and its tenperature,
pressure, and density decrease

3. The parcel expands due to |essening
pressure, and its tenperature,
pressure, and density decrease

4. The parcel contracts due to |essening
pressure, and its tenperature,
pressure, and density increase

Wth regard to Earth's atnosphere, which
of the following definitions pertains to
tenperature |apse rate?

1. The rate at which tenperatures decrease
or increase with altitude

2. The rate at which tenperatures decrease
at night

3. The rate of
latitudinally

4. The rate of
horizontal ly

tenperature decrease

tenperature decrease

Vhat is an inversion?

1. A decrease in tenperature wth height

2. An isothermal |apse rate

3. An increase in tenperature due to
subsi dence

4. An increase in tenperature with height

2-4.

2-5.

2-6.

2-1.

If a parcel of air is lifted and remains
unsaturated, it will cool at which of the
following rates?

| °C per 100 neters
2° or 3°C per 100 neters
5°C per 100 meters
10" C per 100 neters

Wen the actual lapse rate of a colum of
air is less than the dry adiabatic |apse

rate but greater than the noist adiabatic
| apse rate, what can we say about the air?
1 It is absolutely stable

2 It is absolutely unstable

3. It is conditionally stable, only

4 It may be conditionally stable or

unst abl e

A maritime polar air mss noves into
western Canada and is forced aloft by the
mountains of British Columbia. Prior to
being lifted by the mountains, the |ayer
of air between 850 nb and 500 nb was quite
moi st up to 600 mb and dry above. \What
shoul d you expect concerning the stability
of this layer?

1. Instability to remain the sane
2. Instability to decrease

3. Instability to increase

4. Stable conditions to prevail

throughout the layer

Wiere would you nost likely be able to
determine the bases of convective clouds
using surface tenperatures and dewpoints?

Adak, Ak

San Antonio, Tx
San Diego, CA
South China Sea



2-8.

2-9.

2-11.

Stratified cloud layers on the western
sl ope of the Appal achi an Muntains of
Virginia would be an indication of which
of the following conditions?

1. Little or no turbul ence

2. Unstable air

3. Hazardous flying conditions along the
mount ai ns due to strong vertical
currents

4. Al of the above

Learning Objective: Recognize the
affects of pressure and tenperature
on Earth’s general circulation and
explain the tri-cellular theory.

The unequal heating of Earth's surface is
due to which of the following factors?

1. Its axis (inclination)
2. Its rotation

3. Differential insolation
4,

Al of the above

Inconing solar radiation is greatest at
the equator and least at the poles. Wat
affect, if any, does this have on the
atmospheric pressure in these areas?

1. Pressure is high in both areas

2. Pressure is higher at the poles than
at the equator

3. Pressure is lower at the poles than
at the equator

4. Inconing solar
ef fect

radiation has no
on pressure in these |ocations

If Earth did not rotate and its surface
was uniform in the Northern Hem sphere
its surface winds would blow in what
direction?

West to east
East to west
North to south
South to north

W o

Coriolis force is an apparent force
created by

1. tenperature variations between the
pol es and equator

2. the tilt of the Earth's axis

3. the Earth's rotation

4. pressure variation between the poles
and equat or

2-13.

2-15.

2-16.

2-17.

How does Coriolis force affect noving
obj ects?
1. It produces positive tenperature

changes on them

2. It lessens the pressure gradient on
t hem

3. It increases and decreases their
speed

4. It forces objects to the right of
their intended path in the Northern
Heni sphere

The three cells of the tri-cellular
theory are the

tropical,
equatorial,
tropical,
equatorial,

subt ropi cal ,
subtropi cal

m dl atitude,
m dl atitude,

and pol ar

and pol ar

and pol ar

and pol ar

bl e =

The surface wind generated by the Earth's
general circulation pattern is

1. westerly at all latitudes

2. northeasterly in the tropics and
pol eward of 60" NS and westerly in
the midlatitudes

3. northwesterly in the tropics and
pol eward of 60° NS and westerly in
the midlatitudes

4. northwesterly poleward of 60 NS,
northeasterly in the nidlatitudes
and easterly in the tropics

Wiich of the following regions
feature(s) light and variable w nds?

The dol druns

The horse latitudes

The regions near 30 N and 30 S
Al of the above

oo

Learning Objective: Define pressure
gradi ent, centrifugal force and
friction, and describe their

effects on wind.

Wat force noves air in a straight line
fromareas of high pressure to areas of
| ow pressure?

1. Friction

2. Centrifugal

3. Pressure gradient
4. Coriolis



2-21.

2-22.

2-23.

What is inferred from horizontal
gradients classified as flat or

pressure
weak?

1. Isobars are closely spaced

2. lsobars are widely spaced

3. The winds are light

4, Both 2 and 3 above are correct

The latest upper-air sounding shows the

1000-700 nb |ayer over your station has
decreased in thickness over the last 24
hours. Wat does this change in
thickness tell you, if anything,
the vertical pressure gradient
this stratunf

about
within

1. It has increased

2. It has decreased

3. The gradient remains unchanged
because the pressures have not
changed

4. Nothing without

hei ght figures

Wi ch of the followi ng forces has the

greatest effect on wind speed?
1. Centrifugal

2. Pressure gradient

3. Friction

4. Coriolis

Vhich of the following forces causes the
wind to begin noving from areas of high

pressure toward areas of |ow pressure?

Centri fugal
Pressure gradient
Friction

Coriolis

What effect does centrifugal force have
on cyclonic circulation?

1. It forces air out away from the
center

2. It pulls air toward the center

3. It pushes air toward the center

4. It forces air fromhigh to |ow
pressure

What effect, if any, does the w nd speed

have on the centrifugal
pressure systenf

force in a high

1. The higher the wind speed, the
greater the force

2. The higher the wind speed, the
smal ler the force

3. The force is inversely proportional
to the wind speed

4. None, the force is independent of
the wind speed

2-24 .

Friction affects wind velocities at what
| evel s?

1. The surface only

2. Al levels

3. Al levels up to the gradient |evel

Learning Ovjective: Define
geostrophic, gradient and

cycl ostrophic w nd, and recognize
the effect of pressure gradient,

centrifugal, coriolis, and
frictional force on each type
of wi nd.

I N ANSVERI NG QUESTI ONS 2- 25 THRCQUGH 2- 27, MATCH
THE DEFINITION IN COLUW B WTH THE TYPE OF W ND
IN COLUW A

2-25.
2- 26.

2-21.

2-28.
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A TYPES OF WND B. DEFINITIONS
Geost rophi c 1. A wind that parallels
straight isobars or
G adi ent i sohei ght's
Cyclostrophic 2. A wind that parallels
curved isobars or
i sohei ght's

3. A wind that approxi-
mat es the gradi ent
wind without Coriolis
force being a factor

At 40,000 feet, which of the follow ng
bal ances of forces causes the wind to
blow parallel to curved isoheights?

1. The centrifugal force and Coriolis
force are in bal ance

2. The centrifugal force and pressure
gradient force are in balance

3. The centrifugal and centripetal
forces are bal anced

4. The pressure gradient force and
centripetal force are in balance



2-33.

2-34.

A | owpressure systemover the Virginia
Capes noves northeast w thout any changes
occurring in the density of the air or to
the pressure gradient. What happens to
the gradient wnd speed?

1. It decreases due to the easterly
novement

2. It increases due to the northerly
novenment

3. It decreases due to the northerly
novement

4. It remains the sanme

An extratropical |owpressure systemis
stationary 200 n. m. south of Kanthatka.
Wth the density of the air remining the
same and the pressure gradient
decreasing, what happens to the gradient
wi nd speed associated with this |ow?

1 It decreases

2. It increases

3 It remains the sane

4 Both 2 and 3 are possible

Around high-pressure systems, Coriolis
force opposes the

1. gradient force only

2. centrifugal force only

3. pressure gradient force and
centrifugal force

4. centripetal force

Coriolis force always opposes the
pressure gradient force around cyclones
and anticycl ones.

1. True
2.  False

When neasuring the gradient w nds around
low and high-pressure systens using a
geostrophic wind scale, how do
geostrophic wi nd speeds conpare to
gradient wind speeds?

1. Ceostrophic winds are stronger than
the gradient winds around both systens
2. Geostrophic winds are weaker around
| ows and stronger around highs
3. Geostrophic winds are stronger
I ows and weaker around highs
4. They do not differ

ar ound

What are the nost conmon geostrophic

wind scale increments?
1. 2 nb and 15 neters
2. 4 nband 30 neters
3. 4 nband 60 nmeters
4. 8 nb and 120 neters
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2-35.

2- 36.

2-37.

2-38.

2-39.

Learning Objective: Define
secondary circulation, anti-
cyclone and cyclone, and
differentiate between centers of
action and migratory systens.

Al so, recognize the role the
seasons play in controlling the

secondary circul ation.

Vhich of the follow ng statements
defines Earth’'s secondary circulation?

1. The circulations is created and
mai ntai ned by the effect of Earth's
non-uni form surface and conposition

2. The circulation is created by thermal
differences in the atnosphere

3. It is that portion of the tertiary
circulation caused by thernal
differences between land and water

4. The circulation is created and
maintained by the effects of Earth's
non-uni form surface and conposition
and Earth’s thermal differences

Centers of action are created by

1. wind

2. seasonal tenperature differences

3. tenperature differences between I|and
and water

4. pressure belts

Vhat is the nane given to the pernmanent
and semn-permanent high- and
| ow pressure cells?

1. Thermal cells

2. Mgratory cells
3. Centers of action
4.

Primary circul ations

Sone centers of action disappear at
certain times of vyear.

1. True
2. False
In winter, what pressure systens

are found in the Northern Heni sphere over
Siberia, the eastern Pacific Ccean, and
the eastern Atlantic Ccean?

1. Hgh pressure at all three locations

2. Lowpressure covers Siberia, while
high pressure is found over the
eastern Pacific and Atlantic

3. Lowpressure at all three l|ocations

4. Hgh pressure covers Siberia, while
low pressure is found over the
eastern Pacific and Atlantic



2-40.

2-41.

2-42.

2-43.

How are the subtropical high pressure
systems affected, if at all, by seasonal
changes?

1. They are weaker in summer and
farther poleward

2. They are stronger in sunmer and 2-48,
farther pol eward

3. They are stronger in sumrer and
nearer the equator

4. They are not affected

Vhich of the following pressure systens
is NOT classified as a center of action?
2-49.
Al eutian | ow
Bernuda hi gh
Pol ar hi gh
Hatteras |ow

Were is the largest individual
secondary circulation cell in the
Northern Hemi sphere |ocated?

North Anmerican continent

Asian continent 2-50.
African continent

European continent

&~ oo

Mgratory wind circulations are not
classified as centers of action. Why?

They are seasonal

They are not as intense 2-51.
They are found only in nidlatitudes

They are not persistent in location

or intensity

IN ANSWERI NG QUESTIONS 2-44 THROUGH 2-47, SELECT
THE DEFI NI TION LI STED I N COLUW B THAT MATCHES
THE TERM LI STED IN COLUWN A

2- 44,
2-45.
2-46.

2-47.

2-52.
A, TERMVS B. DEFI NI TI ONS
Anticycl one 1. An area of rela-
tively low pressure
Anticycl ogenesi s with a counter-
clockwise circul a-
Cycl one tion in the
Nort hern Hem sphere
Cyclolysis
2. A weakening
cyclonic circulation
3. An area of rela- 2-53.

tively high pressure
with a counter-

cl ockwi se circul a-
tion in the

Sout hern Hem sphere

4. A devel oping anti-
cyclonic circulation
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Learning Objective: Reccgnize
the vertical structure of pressure
syst ens.

Pressure-system novenent, shape and
intensity are dependent on what factor?

1. Grculation

2. Tenperature

3. Height

4. Thickness

An anticyclonic circulation in the

Sout hern Hemi sphere whose tenperature
pattern is such that col der tenperatures
are located at the circulation center is
known as a

warmcored |ow
war m cored hi gh
col d-cored | ow
col d-cored high

o

Wiich of the followi ng systems have the
greatest vertical extent?

Col d-cored | ows and hi ghs
Warm cored | ows and highs
Warm cored | ows and col d-cored highs
Col d-cored | ows and warm cored highs

B

Vell devel oped cyclonic and anticyclonic
closed circul ations at the surface may
or may not be evident on upper-Ievel
charts, and the same type circulations
may appear on upper-|evel charts and not
be evident at the surface.

1. True
2. False

How does a closed cyclonic circulation
in the Northern Hemi sphere with warner
tenmperatures toward the circulation
center differ froma simlar circulation
wi th col der tenperatures toward the
center?

1. It does not extend as far into the
at mosphere

2. Its intensity lessens with height

3. It is classified as a warmcored |ow

4. Al of the above

A mgratory closed circulation that
extends well into the atmsphere is
classified as

1.  warmcored

2. cold-cored

3. dynamic

4. vertically axised



2-55.

2-56.

Learning Objective: Recognize
tertiary circulations and
describe how they affect
weat her.

| ocal

Tertiary circulations are small,
| ocalized circulations created by
which of the followi ng conditions?

1. Local

2. Adj acent
3. | nduction
4. Al of the above

heating and cooling
heating and cooling

The nonsoons of India and sout heast Asia
are seasonal in nature, and in wnter,
the nonsoon winds are normally

acconpani ed by what weather conditions?

1. Constant
2. Heavy rainshowers and thunderstorns
3. Both 1 and 2 are correct

4. Mostly clear skies

heavy rain

A sea breeze can be expected to retch
its maximm intensity between what hours?

0600 to 0800 Iocal
0900 to 1100 I ocal
1400 to 1600 | ocal
2000 to 2200 Iocal

ERSENES

Sea breezes are nost pronounced during
which of the follow ng seasons?

1. Wnter

2. Late winter and early spring

3. Late spring, summer and early autum
4,

Late autumm to early spring 2-62.

Mountains act as barriers to wnd;
however, if there are valleys or
passages through the nountains, the w nd
may pass through at great speeds. \Wich
of the following factors controls the

wi nd speeds through such openings?

1. The orientation of the nountain range

2. The pressure difference on each side
of the nountain

3. The pressure pattern on each side of
the nountain

4. Each of the above
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2-59.

2-61.

2-63.

Wiich of the following names applies to
the cold dense air of the Greenland ice
cap [ 10,000 feet above sea level) when
it is set in notion and rushes down the
cap to sea level?

Qacier wnd
Mountain w nd
Gavity wind

Each of the above

oo

What is a thermal?

1. Awarmdry wind that begins at the
base of a nountain and ascends the
mount ai n sl ope

2. A warm noist wind that begins at the
base of a nountain and ascends the
mount ai n sl ope

3. A relatively small-scale convective
current produced by strong |ocal
heating

4, Turbulence created by noderate to
strong airflow over rough or hilly
terrain

Wi ch of the follow ng types of rotation
is/are induced in eddies, dust devils and
wat er spout s?

1. Cyclonic in the Northern Hemi sphere;
anticyclonic in the Southern
Hem sphere

2. Anticyclonic in the Northern
Hem sphere; cyclonic in Southern
Hem sphere

3. Cyclonic only

4. Cyclonic or anticyclonic,
of the hemi sphere

i ndependent

When winds in excess of 20 knots bl ow
perpendi cular to a mountain range, what
wind conditions night be expected on the

| ee side?

1. Updrafts only

2. Strong downdrafts

3. Very turbulent conditions
4, Both 2 and 3

Under which of the following wnd con-
ditions may turbul ence be expected?

1. Wnds blow in the sane direction but
at different speeds

2. Wnd cur rents blow past each other
in opposite directions

3. Wnds blow over uneven surfaces

4.  Each of the above



2-64. Mount ai n waves are an exanpl e of I N ANSVERI NG QUESTI ONS 2-69 THROUGH 2-72, SELECT
FROM COLUW B THE FACTS OR EXAMPLES THAT APPLY

1. large-scale vertical eddies TO THE TERTI ARY W NDS LI STED I N COLUW A
2. small-scale vertical eddies
3. large-scale horizontal eddies A, TERTI ARY W NDS B. FACTS AND/ OR
4. small-scale horizontal eddies EXANMPLES
2-69. Mountain gap 1.  Onshore winds that
I N ANSVERI NG QUESTI ONS 2- 65 THROUGH 2- 68, SELECT w nds occur with great
FRom COLUW B THE FACTS OR EXAMPLES THAT APPLY regularity in the
TO THE TERTIARY WNDS LISTED IN COLUW A. 2-70.  Drainage w nds tropics
A, TERTI ARY W NDS B. FACTS AND OR 2-71.  Mbnsoon 2. Wnds that bl ow
EXANMPLES onshore in sunmer
2-72. Sea breezes and offshore in
2-65. A Foehn wind 1. Horizontal and ver- W nt er
tical circulations
2-66. Eddies created when w nds 3. Light cool, kataba-
bl ow over rough tic winds (wnds
2-67. Thermals terrain, rmountains greater than 15
or other obstruc- knots are rare)
2-68. valley breeze tions
4. Wnds whose
2. Convective currents existence is based
conmon over bare on Bernoulli’s
rocky hills and t heorem
sand dunes

3. Warm katabatic w nds

4. An ascending w nd
general ly
restricted to
southward facing
mount ai n sl opes
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